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(54) PRODUCTION OF SPHERICAL WATER-CONTAINING GEL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject gel which shows a good inhabitation of 
microorganisms, increased durability and is useful as a support for waste water treatment by 
spheroidizing liquid drops of a specific mixed aqueous solution and actualizing the drops. 
SOLUTION: Liquid drops containing (A) polyvinyl alcohol and (B) a water-soluble alginate salt 
are brought into contact with an aqueous solution containing (C) an aldehyde and (D) an acid 
to make the liquid drops spherical and simultaneously effect actualization. For example, in the 
component A, the average polymerization degree is set to >1,000, the saponification degree 
is set to <95mol%, and the concentration is set to 1-40wt.%. As the component B, sodium 
alginate is used in a concentration 1-10wt.%, glyoxal is used as the component C and 
hydrochloric acid or the like is used as the component D. 



LEGAL STATUS 

[Date of request for examination] 24.03.2003 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 



http://wwwl9.ipdljpo.gojp/PAl/result/detail/main/wAAAAYa4XrDA410n 7/30/03 



Searching PAJ 



Page 2 of 2 



[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wwwl9ipdljpo.gojp/PAl/result/detail/main/wAAAAYa4XrDA4 



7/30/03 



Page 1 of 4 



NOTICES * 

Japan Patent" Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the spherical water gel used for 

waste water treatment etc., and its manufacture method. 

[0002] 

[Description of the Prior Art] The research is prosperous in macromolecule water gel as an alternative of 
living body gels, such as support of a biocatalyst, a water retention agent, a cold insulator, and an eye, 
the skin, a joint, the gradual release material of a medicine, and a base material of an actuator. As a 
macromolecule material used as the raw material of such water gels, there are an agar, an alginate, a 
carrageenan, a polyacrylamide, polyvinyl alcohol, a photoresist, etc. As support used for waste water 
treatment etc., it is required that a water content is high, that it excels in the permeability of oxygen or a 
substrate, that compatibility with a living body should be high, etc., and especially polyvinyl alcohol (it 
is hereafter written as PVA) is excellent as a material which fulfills these conditions. After contacting 
the mixed-water solution of PVA and a sodium alginate in calcium chloride solution and spheroidizing it 
as the support for waste water treatment, and support for bioreactors conventionally, the method (JP,58- 
3 6630, A) of performing freeze partial dehydration etc. is learned after pouring into mold the method 
(JP, 64-43 188, A) and PVA solution which perform freeze defrosting. 
[0003] 

[Problem(s) to be Solved by the Invention] The compatibility of a microorganism is high and the PVA 
gel by the conventional freezing process demonstrates capacity as support of waste water treatment. 
However, since the crystallization is insufficient, it is the gel by physical crystallization, this has 
underwater large PVA elution, when it uses for waste water treatment, it foams in an aerator, or the 
problem of COD of a treated water increasing produces it. Moreover, when it is used for waste water 
treatment for a long period of time, there is a trouble that a gel base material deteriorates. On the other 
hand, in waste water treatment, it is used in many cases, making support flow, and a spherical is required 
in many cases as a configuration of support. Although the method (JP,7-415 16,A) of adding water- 
soluble-polymer polysaccharide, for example, a sodium alginate, to an undiluted solution, being dropped 
at cation content solution, for example, calcium chloride solution, as the method of spherical molding, 
and acetalizing after spherical molding is learned, this method has troubles, such as producing 
precipitate, in order that cations, such as calcium, may mix in acetalization liquid, and the complicated 
process of carrying out separation recovery of the precipitate with acetalization liquid is needed. 
[0004] 

[The means for solving invention] This invention persons find out the manufacture method of the 
spherical water gel characterized by acetalizing while spheroidizing by contacting the drop of the mixed- 
water solution containing polyvinyl alcohol and a water-soluble alginate in the solution containing an 
aldehyde compound and an acid, as a result of inquiring wholeheartedly. Furthermore, this invention 
persons also find out the manufacture method of the spherical water gel characterized by acetalizing, 
after contacting the drop of the mixed-water solution containing polyvinyl alcohol and a water-soluble 
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alginate in the solution containing an acid. 
[0005] 

[Embodiments of the Invention] Hereafter, the manufacture method of the spherical water gel of this 
invention is explained in detail. As for the average degree of polymerization of PVA used for the PVA 
solution of this invention, 1000 or more are desirable, and 1500 especially or more are desirable. More 
than 95 mol % of the degree of saponification of PVA is desirable, and more than its 98 mol % is 
desirable. From an on-the-strength side, the concentration of PVA solution has the desirable larger one, 
and its smaller one is desirable from the habitation nature of a microorganism. Therefore, 1 - 40 % of the 
weight is desirable, and 3 - 20 % of the weight is more desirable. A water-soluble alginate is mixed in 
PVA solution. For example, a sodium alginate, a potassium alginate, an ammonium alginate, etc. are 
mentioned. The concentration of a water-soluble alginate especially has 0.2 - 5 desirable % of the weight 
0.1 to 10% of the weight because of spherical molding. Moreover, in a mixed-water solution, you may 
add a well-known component in the range which does not check gelling. For example, the reinforcing 
materials of the biodegradability matter for making a microorganism, an enzyme, a culture medium, and 
gel into porosity, dissolved solids, and gel etc. are mentioned. 

[0006] the above-mentioned mixed-water solution — for example, ~ or you make it dropped from a 
tubular mouthpiece -- or spraying ~ by making it spray from a mouthpiece, a drop is made to form and, 
subsequently this drop is contacted in the solution containing an aldehyde compound and an acid By 
becoming spherical with surface tension and contacting an aldehyde compound and the solution 
containing an acid, the drop of a mixed-water solution is acetalized while spherical molding is carried 
out As an aldehyde compound, glyoxal, formaldehyde, a benzaldehyde, succinic aldehyde, a 
malondialdehyde, a glutaraldehyde, a horse mackerel pin aldehyde, a terephthal aldehyde, a NONANJI 
R, etc. are mentioned. As an acid, organic acids, such as inorganic acids, such as a hydrochloric acid, a 
sulfuric acid, a nitric acid, and a phosphoric acid, oxalic acid, and an acetic acid, are mentioned. 0. 1-5 
mols [ 1. ] /and acid concentration have [ the concentration of an aldehyde compound ] desirable 1. in 1-6 
mols /. In the solution containing an aldehyde compound and an acid, you may add a well-known 
component in the range which does not check acetalization. For example, you may add the matter which 
suppresses fault swelling of molding, and the dissolution, for example, a sodium sulfate, an ammonium 
sulfate, etc. 

[0007] The spherical water gel obtained by this invention has the good habitation nature of a 
microorganism, and its endurance is also high. Moreover, since there is no solidification process by the 
cation, the complicated process of carrying out separation recovery of the precipitate from acetal liquid 
becomes unnecessary, and can manufacture gel easily. A process is not only simplified, but compared 
with that which acetalized after the conventional cation solidification, the surface structure also became 
a non-dense and the bird clapper made clear the still more surprising spherical water gel especially 
obtained by this invention in the structure where a microorganism tends [ comparatively ] to live. 
[0008] 

[Example] Hereafter, this invention is not limited by these examples although an example explains this 
invention concretely. 

The roller pump equipped with the silicon tube which attached the nozzle with a bore of 3mm at the 
nose of cam for 8 % of the weight (average-degree-of-polymerization 1700 and degree % of 99.8 mols 
of saponification) of PVA(s) by example 1 Kuraray Co., Ltd., and the mixed-water solution of 1 % of 
the weight of sodium alginates. It rinsed, after sending the liquid the speed for 5ml/, being dropped at 
formaldehyde 30g agitated with the stirrer/1., a 200g [/l. ] sulfuric acid, and 30-degree C solution of 
150g/l. of sodium sulfates and being immersed for 100 minutes. Consequently, the spherical water gel 
which was rich in flexibility with a diameter of about 4mm was obtained. The degree of acetalization of 
this water gel was 35-mol %. In order to check the water resistance, endurance, and microorganism 
habitation nature of this water gel, the durability test and the TOC removal examination were carried 
out. As a durability test, water gel 500g was immersed in the waste-water-treatment tub of Kuraray 
Okayama Works for one year, and the weight retention one year after water gel was measured. 
Moreover, as a TOC removal examination, after water gel 500g was immersed in the waste-water- 
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treatment tub of Kuraray Okayama Works for one month, water gel lOOg was taken out, it put in during 
11. of drainage adjusted to TOC500mg/the liter, aeration was carried out, and the TOC removal speed 
per gel weight was measured. A result is shown in Table 1. 

[0009] It rinsed, after sending the liquid the speed for 5ml/by the roller pump equipped with the silicon 
tube which attached the nozzle with a bore of 3mm at the nose of cam for the 8 same % of the weight of 
PVA(s) and same mixed-water solution of 1 % of the weight of sodium alginates as example 2 example 
1, being dropped at lOOg [/l. ] sulfuric-acid solution and being immersed in formaldehyde 20g/L, and 
200g/l. 40 degree-C sulfuric acid solution for 90 minutes. Consequently, the spherical water gel which 
was rich in flexibility with a diameter of about 4mm was obtained. The degree of acetalization of this 
water gel was 3 1-mol %. The durability test and the TOC removal examination were performed like the 
example 1 . A result is shown in Table 1 . 

[0010] The liquid was sent the speed for 5 ml/by the roller pump equipped with the silicon tube which 
attached the nozzle with a bore of 3mm at the nose of cam for the 8 same % of the weight of PVA(s) and 
same mixed-water solution of 1 % of the weight of sodium alginates as example of comparison 1 
example 1, it was dropped at 0. 1 mols [ which were agitated with the stirrer //l. ] calcium chloride 
solution, and spherical molding was obtained. It rinsed, after this spherical molding was dropped at 
formaldehyde 30g/L, a 200g [/I. ] sulfuric acid, and 30-degree C solution of 150g/l. of sodium sulfates 
and being immersed for 100 minutes. Consequently, the spherical water gel which was rich in flexibility 
with a diameter of about 4mm was obtained. The degree of acetalization of this water gel was 35-mol %. 
The durability test and the TOC removal examination were performed like the example 1 . A result is 
shown in Table 1 . 

[001 1] The liquid was sent the speed for 5ml/by the roller pump equipped with the silicon tube which 
attached the nozzle with a bore of 3mm at the nose of cam for the 8 same % of the weight of PVA(s) and 
same mixed-water solution of 1 % of the weight of sodium alginates as example of comparison 2 
example 1, it was dropped at 0. 1 mols [ which were agitated with the stirrer III. ] calcium chloride 
solution, and spherical molding was obtained. This spherical molding was frozen at -20 degrees C for 12 
hours, and it thawed at the room temperature. Consequently, the spherical water gel which was rich in 
flexibility with a diameter of about 4mm was obtained. The durability test and the TOC removal 
examination were performed like the example 1 . A result is shown in Table 1 . 

[0012] Cast the same 8-% of the weight solution of PVA(s) as example of comparison 3 example 1 into 
the tray so that it might become 4mm in thickness, and it was made to freeze with a -20-degree C freezer 
for 12 hours, and was made to thaw at a room temperature. The obtained tabular molding was cut on 
4mm square. The durability test and the TOC removal examination were performed like the example 1. 
However, in the TOC removal examination, the fluidity of water gel was very bad. A result is shown in 
Table 1. 
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[0014] 

[Effect of the Invention] The spherical water gel obtained by the manufacture method of this invention 
http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgi_ejje 7/30/03 



Page 4 of 4 



the passage clear also from the above-mentioned example has the good habitation nature of a 
microorganism, and since endurance also improves, it excels as support for waste water treatment. 
Moreover, the manufacture method of this invention is industrially useful from the ability to simplify a 
process. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 

3 .In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture method of the spherical water gel characterized by acetalizing while 
spheroidizing by contacting the drop of the mixed-water solution containing polyvinyl alcohol and a 
water-soluble alginate in the solution containing an aldehyde compound and an acid. 
[Claim 2] The manufacture method of the spherical water gel characterized by acetalizing after 
contacting the drop of the mixed-water solution containing polyvinyl alcohol and a water-soluble 
alginate in the solution containing an acid. 



[Translation done.] 
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